Grazing represents a sustainable alternative for the control of medusahead infestations but intake of medusahead by ruminants is typically low. We determined in sheep whether (1) high-energy supplements enhance medusahead intake and preference relative to a treatment without supplementation and (2) individual differences in medusahead intake transfer to individual differences in the ingestion of a silica-containing ration. Groups of lambs (n 5 10) were individually penned and randomly assigned to three supplementation treatments: (1) Control (no supplement); (2) Calcium (Ca) Propionate (beet pulp : barley : Ca propionate, 67 : 30 : 3); or (3) Yeast (beet pulp : barley : yeast culture, 65 : 30 : 5). After supplementation, all animals had ad libitum access to medusahead in late vegetative to mid-reproductive (Trial 1), and late-reproductive phenological stages (Trial 2). Medusahead preferences were assessed by offering sheep a choice between medusahead and tall fescue hay. Plant part preferences were assessed by offering a choice between medusahead tops (mostly seedheads and awns) and mid-plant parts (mostly stems + leaves). Intake of medusahead was low and cyclic, declining towards the end of each trial (P , 0.0001) and there were no treatment differences (P . 0.10). Lambs preferred tall fescue hay to medusahead and medusahead tops to mid-plant parts (P , 0.0001). Supplemented lambs gained more weight than control lambs (P , 0.10). Thus, supplemented lambs performed better than nonsupplemented controls without reducing their intake of medusahead. In Trial 3, two new groups of lambs were formed based on their intake of medusahead during Trials 1 and 2 (n 5 10). One group consistently ate more medusahead and more of a ration containing silica (alfalfa : silica, 97 : 3) than the other (P , 0.10). A significant and consistent degree of individual variation was measured among lambs-irrespective of treatment-regarding their ability to ingest medusahead and silica. This variation represents a promising option for maximizing use of medusahead by livestock in rangelands. Nomenclature: Medusahead, Taeniatherum caput-medusae (L.) Nevski.
Medusahead (Taeniatherum caput-medusae (L.) Nevski) is an annual grass native to the Mediterranean region, which has invaded millions of acres in the Pacific Northwest, California, Utah and Nevada (Zimmerman et al. 2002) . The extent and severity of the problem make efforts for its control an essential endeavor for the profitability and sustainability of these regions. Chemical control of the weed can be effective but it has potential negative side effects on soils and native plants (Davies and Johnson 2008) , it may not be a reliable method of control from year to year, and it is expensive, which many ranchers cannot afford. In addition, medusahead can grow in rough terrain across rangelands, making difficult and impractical the application of chemical control methods.
Grazing represents a sustainable, efficient, and low-cost alternative to chemical control. Instead of destroying the plant with costly chemicals, grazers could use the carbohydrates, protein and minerals in the plant for their own nutrition while reducing its abundance and competitive ability in the plant community. Nevertheless, intake of medusahead by ruminants is typically low, particularly as the plant matures during the growing season (Davy et al. 2009; Doran 2008) . It has been claimed that livestock reject medusahead during grazing due to its low nutritive value (Bovey et al. 1961; Murphy and Turner 1959) and special attention has been given to the antinutritional effects of the high silica content of the weed (Swenson et al. 1964) . In fact, it has been claimed that high silica concentration represents a plant defense mechanism against herbivory (McNaughton et al. 1985) .
Given the low use of medusahead by grazing herbivores, attempts have been made at enticing livestock to consume the weed through the use of attractants (Bovey et al. 1961 ). However, liquid molasses or salt applied directly on medusahead during the late, dry season did not affect use by cattle or sheep (Davy et al. 2009; Doran 2008) . In contrast, recent research in our lab suggests high-energy supplements increase use of medusahead by sheep compared to sheep not supplemented (Hamilton et al. 2014 ; Montes-Sanchez and Villalba, unpublished results). Nevertheless, the increase was modest and substantially below the intake capacity of the animals studied. Dietary ingredients such as Ca propionate and yeast cultures (e.g., Saccharomyces cerevisiae fermentation products) may enhance medusahead intake and animal performance relative to the high-energy supplements previously studied. Propionate supplementation may improve ruminant nutrition when glucogenic precursors are inadequate due to low-quality diets and/or increased energy demands (Mulliniks et al. 2011) . Yeast cultures, on the other hand, increase cellulose degradation by rumen microbes (Williams et al. 1991) and may increase medusahead use by grazing animals.
Finally, it is clear from previous studies (Hamilton et al. 2014; Montes-Sanchez and Villalba, unpublished results) that some individuals have a greater capacity to consume medusahead than others-irrespective of the supplementation program-suggesting that individual variation is an important component underlying the ability of livestock to consume medusahead. Thus, the objectives of this study were to determine in sheep whether: (1) ingredients such as Ca propionate and yeast culture mixed in high-energy supplements enhance medusahead intake and preference relative to a treatment without supplementation, and (2) individual differences in medusahead intake influence the ingestion of a silica-containing ration.
Materials and Methods
The study was conducted at the Green Canyon Ecology Center in Logan, UT ). All lambs were individually penned outdoors, under a protective roof in individual, adjacent pens measuring 1.5 by 2.5 m. Throughout the study, lambs had free access to water and trace mineral salt blocks.
Medusahead and Fescue Hay. Naturally established stands of medusahead (Taeniatherum caput-medusae (L.) Nevski) growing on private land within the city limits of Paradise, Cache County, Utah (41u349030N 111u509020W) were used in the study. Medusahead was harvested using a lawnmower (Husqvarna HD800BBC with a bag catcher) in the late vegetative -early reproductive stage (from emergence of awns to early emergence of seedhead) during feeding Trial 1 (June 3 to June 13, 2013), and during the late reproductive stage (mature) for feeding Trial 2 (June 24 to June 30, 2013). Medusahead was harvested fresh daily, transported to the Green Canyon Ecology Center, and fed to lambs upon arrival. The particle size of the harvested material was 5 cm (1.97 inches) in length. Given this size, awns from the mature madusahead plants were not chopped or broken during the harvesting process.
Endophyte-free tall fescue (E-; Lolium arundinaceum [Schreb.] Darbysh) hay was harvested and baled in spring of 2013. The experimental hay was passed through a hydraulic bale grinder (Gehl commercial forage grinder) and cut into lengths of 1 to 4 mm (0.04 to 0.16 inches) particle size. The ground material was bagged in 20 kg moisture resistant bags and stored in a shaded building.
Animals and Pre-Conditioning Period. Thirty commercial crossbred lambs (3 mo of age) with an average initial body weight (BW) of 28 6 1.3 kg were blocked by BW and randomly assigned to one of three treatment groups (10 lambs group 21 ). Treatment groups were: (1) Control (lambs received no supplement), or a high energy/protein ratio supplement (1 to 2 mm particle size) containing either (2) Calcium Propionate (67% beet pulp, 30% barley, 3% Ca propionate; Sigma-Aldrich, St. Louis, MO, USA), or (3) Yeast (65% beet pulp, 30% barley, 5% yeast culture: Saccharomyces cerevisiae fermentation product; Diamond V XP, Diamond V Mills, Cedar Rapids, IA)
Management Implications
High-energy supplements containing glucogenic agents (Ca propionate) or yeast cultures (S. cerevisiae fermentation products) did not increase medusahead use by lambs relative to unsupplemented animals. However, our results suggest that supplementation programs can improve the production of grazing animals in targeted grazing treatments without depressing the ingestion of medusahead relative to unsupplemented (i.e., forced to ingest medusahead) animals. Intake of medusahead was low and cyclic suggesting a metabolic constraint which restricts the amount of forage consumed by an animal on a daily basis. However, a significant degree of individual variation was measured in the animals under study-irrespective of treatment-suggesting that these differences were more relevant than the treatments used to enhance intake of the weed. Individual differences in medusahead intake by livestock represents a promising option for maximizing use of medusahead by livestock on rangelands. (Table 1 ). Lambs were familiarized to the experimental protocol for 11 d before the onset of Trial 1. Lambs in Groups 2 and 3 were fed 500 g (1.1 lbs) of their respective supplements at 8:00 A.M. and refusals were collected at 8:20 A.M. Subsequently, all lambs were offered alfalfa pellets until 2:00 P.M., when refusals were collected. Lastly, each lamb received 500 g of tall fescue hay until 4:00 P.M. No other food was offered until the next day.
Trial 1-Medusahead in Late Vegetative/Early Reproductive Stage. The objectives of this trial were to determine in sheep (1) whether high-energy supplements (Calcium Propionate or Yeast Culture) enhance medusahead intake and preference relative to a treatment without supplementation and (2) preference for different plant parts when medusahead is at the late vegetative/early reproductive stage of growth.
Medusahead Intake. Each day from 8:30 A.M. to 8:50 A.M. lambs in Groups 2 and 3 were offered their respective supplements in ad libitum amounts. Supplements were then removed and intake was calculated by subtracting the amount refused from the amount offered. All animals then received freshly harvested and chopped medusahead in ad libitum amounts in their wooden feeders from 9:00 A.M. to 2:00 P.M. Throughout the trial lambs were offered between 200 and 500 g of medusahead (as-fed basis) depending on the ability of each individual lamb to consume medusahead. Feeders were monitored every hour and additional amounts of medusahead were added to the feeders when the amounts remaining were below 20% of the amounts offered initially.
Following removal of medusahead, all groups received ad libitum amounts of endophyte-free tall fescue hay from 2:00 P.M. to 4:00 P.M. Tall fescue intake for each animal was estimated at 4:00 P.M. and no other food was offered until the next day at 8:30 A.M. The trial was conducted from June 3 to June 12, 2013.
Choice Test-Medusahead vs. Tall Fescue Hay. On June 13, after collecting supplement refusals, and from 9:00 A.M. to 2:00 P.M. all lambs received a choice of tall fescue hay and medusahead. After the choice, tall fescue hay and medusahead refusals were collected and intake was estimated as described before. No other food was offered until the following day. On June 14, all animals were weighed to estimate average daily gains (ADG) and then offered alfalfa pellets in ad libitum amounts until June 16. Choice between Plant Parts. On June 16 alfalfa pellets were removed at 4:00 P.M. from all feeders and no food was offered until the following day. On June 17, the tops of medusahead platns (estimated by observation 70 to 80% seedheads and awns) were collected by adjusting the lawnmower to its highest setting in order to cut the weed to a height of 9 to 10 cm. Then, the lawnmower was adjusted to its lowest setting (3 to 5 cm) and the same areas harvested before were mowed to collect the mid parts of the plant (estimated by observation 70 to 80% stems and leaves). From 9:00 A.M. to 2:00 P.M. all lambs received a choice of medusahead collected at the two plant heights (tops vs. mid parts). After the choice, medusahead refusals were collected at 4:00 P.M. and intake of each plant part was estimated. All animals were then offered alfalfa pellets in ad libitum amounts until July 8.
Trial 2-Medusahead in Late Reproductive Stage. The objective of this trial was to determine in sheep whether high-energy supplements (Calcium Propionate or Yeast Culture) enhance medusahead intake and preference relative to a treatment without supplementation when medusahead is at the late reproductive stage of growth. Lambs were fed their respective supplements and medusahead as described in ''Medusahead Intake'' for Trial 1 (see above). However, no tall fescue hay or any other food was offered after medusahead refusals were collected at 2:00 P.M. Medusahead (late reproductive stage) was offered from June 24 to June 29, 2013. A choice test between medusahead and tall fescue hay was conducted on June 30, 2013 as described in ''Choice Test-Medusahead vs. Tall Fescue Hay'' for Trial 1 (see above).
Trial 3-Individual Variation and Intake of Silica. Throughout Trials 1 and 2 results indicated that some individuals consistently ate more medusahead than others, regardless of supplemental treatment. Thus, two new groups (n 5 10) of lambs were created based on their consumption of medusahead: (1) Eaters, and (2) nonEaters. The criteria for creating these 2 new groups of lambs was that animals had to consume an average $ 6.5 g kg 20.75 (Eaters) or between 0 and 5 g kg 20.75 (nonEaters) of medusahead during Trials 1 and 2. Lambs from the Control (n 5 3 and 4), Yeast (n 5 3 and 4), and Ca Propionate (n 5 4 and 2) groups formed the Eaters and nonEaters groups, respectively.
Each day at 8:30 A.M. lambs in both groups received a ration of ground alfalfa pellets containing 3% silica in ad libitum amounts. At 2:00 P.M. refusals were collected and weighed. Following removal of feeds, all groups received ad libitum amounts of ground endophyte-free tall fescue hay (1 to 2 mm particle size) from 2:00 P.M. to 4:00 P.M. Tall fescue intake for each animal was recorded as described before and no other food was offered until the next day at 8:30 A.M. The trial was conducted for four consecutive days (July 9 to July 12, 2013). Subsequently, both groups were offered alfalfa pellets in ad libitum amounts until July 21, when refusals were collected at 4:00 P.M. On July 22, lambs in both groups were fed ground alfalfa pellets (without silica) from 8:30 A.M. to 2:00 P.M., and then ground endophyte-free tall fescue hay from 2:00 P.M. to 4:00 P.M. as described before. Alfalfa was fed for four consecutive days (July 22 to July 25, 2013) in order to establish baseline intake of ground alfalfa by lambs when silica was absent from the diet.
Chemical Analyses. Every day that medusahead was fed, representative samples of the weed were placed in plastic bags and transported to a freezer where they were kept at 220 C (24 F) and subsequently freeze dried. Dried medusahead, tall fescue hay, supplement and silica-alfalfa samples were ground through a Wiley mill with a 1-mm screen, and analyzed for dry matter (Method 930.15 AOAC 2000) , neutral detergent fiber (NDF), acid detergent fiber (ADF) (Van Soest et al. 1991) , and nitrogen (N) (Method 990.03 AOAC 2000) . Medusahead and tall fescue hay were also analyzed for acid insoluble ash (Van Keulen and Young 1977) as an estimate of silica content.
Representative samples of the offered and refused feeds were placed in paper bags and dried in a forced-air oven at 60 C for 48 h to estimate dry matter content, in order to express intake values on a dry matter basis.
Statistical Analyses. Analyses were computed using a mixed model (MIXED procedure; SAS Inst., Inc. Cary, NC; Version 9.1 for Windows). The variance-covariance structure used were those (autoregressive order-1, compound symmetry, variance components), which yielded the lowest Bayesian information criterion. The model diagnostics included testing for a normal distribution of the error residuals and homogeneity of variance. Means were analyzed using pairwise differences (DIFF) of least squares means (LSMEANS).
Trials 1 and 2. Food intake, expressed as grams of feed consumed (dry matter basis) kg 21 of metabolic body weight (BW 0.75 ), was analyzed as a mixed model with repeated measures (day) and lambs (random factor) nested within treatment group (fixed factor).
During preference tests, food intake and preference ([intake of a plant species/total intake] 3 100) were analyzed as a mixed model with lambs (random factor) nested within treatment group (between-subject factor). Plant species (medusahead, tall fescue hay) or part (seedheads with awns, stems + leaves) were the withinanimal factor in the analyses.
ADG were analyzed as a mixed model with lambs (random factor) nested within group (fixed factor).
Trial 3. Medusahead and alfalfa-silica intake, expressed as grams of feed consumed (dry matter basis) kg 21 of metabolic body weight (BW 0.75 ), was analyzed as a mixed model with repeated measures (d) and lambs (random factor) nested within group (Eaters, nonEaters). Baseline intake of ground alfalfa by lambs (i.e., when silica was absent) was a covariate in the analysis.
Results
Nutritional Analyses. Nutritional analyses for the feeds used in the study are reported in Table 1 . Medusahead crude protein (CP) content declined with maturity, although acid insoluble ash (AIA) and acid detergent fiber (ADF) concentrations were greater in less mature medusahead plants (e.g., during Trial 1). The fraction containing mostly medusahead awns (top parts) had greater concentrations of CP and lower concentrations of ADF than the fraction containing mostly stems + leaves (mid parts). Tall fescue hay had lower concentration of CP (Trials 1 and 2), ADF and AIA (Trial 1) than medusahead. The high-energy supplements had concentrations of CP comparable to medusahead but lower concentrations of fiber. The silicaalfalfa diet had the greatest concentration of CP.
Trial 1-Medusahead in Late Vegetative/Early Reproductive Stage. Control lambs consumed more medusahead than supplemented lambs only during the first 2 d of testing (June 2 and 3; Group effect: P 5 0.27; Group by Day; P 5 0.004; Figure 1A ). Medusahead intake for all groups was cyclic and declined relative to the initial 2 d of the trial (Day effect; P , 0.0001; Figure 1A ).
No differences in supplement intake were measured between groups of lambs (Group effect: P 5 0.33; Group by Day; P 5 0.53; Figure 2A ), but the Control group ate the greatest amounts of tall fescue hay (22 g kg 20.75 ; Group effect: P 5 0.10; Group by Day; P 5 0.58; Figure 2A ). Supplemented lambs gained weight (greatest ADG values measured for Yeast supplementation), whereas control lambs lost weight (Group effect: P 5 0.07; Figure 3A ). Choice between Plant Parts. No differences between supplementation groups were measured regarding consumption of the plant parts offered during the choice test (Group effect; P 5 0.70; Group by Plant Part; P 5 0.60). However, all lambs consumed (Plant Part effect; P 5 0.08) and showed greater preference for the top parts (seedheads with awns) than for the mid parts (stems+leaves) (Plant Part effect; P , 0.0001; Figure 4 ).
Trial 2-Medusahead in Late Reproductive Stage. No differences between groups were measured regarding intake of medusahead (Group effect: P 5 0.36; Group by Day; P 5 0.44; Figures 1B and 2B) . Medusahead intake for all groups was cyclic and declined towards the end of the trial (Day effect; P , 0.0001; Figure 1B ). No differences in supplement intake were detected among groups of lambs, although lambs in Yeast tended to eat more supplement than lambs in Ca Propionate (Group effect: P 5 0.11; Group by Day; P 5 0.11; Figure 2B ).
Control lambs lost 271 g d 21 whereas Yeast lambs lost 44 g d 21 during Trial 2 (i.e., when no basal diet of tall fescue hay was offered). In contrast, Ca Propionate lambs gained 49 g d 21 (Group effect: P , 0.0001; Figure 3B ). ), but they ingested 30, 36, and 27 g Trial 3-Individual Variation and Intake of Silica. When lambs were separated onto two groups containing either Eaters or nonEaters, Eaters consistently ate more medusahead than the nonEaters group (Group effect; P , 0.0001; Figure 5A ), with the typical cyclic pattern described before (Day and Group by Day effects; P , 0.0001; Figure 5A ). Intake of alfalfa hay (81 vs 77 g kg 20.75 ; SEM 5 4; Group effect; P 5 0.49; Group by Day effect; P 5 0.26) or tall fescue hay (14 vs 14 g kg 20.75 ; SEM 5 2; Group effect; P 5 0.88; Group by Day effect; P 5 0.97) did not differ between Eaters and nonEaters, respectively. However, when alfalfa intake was used as a covariate in the analysis with group and day in the model, a significant effect was observed of the covariate with group and lambs in the Eaters group ate more alfalfa+silica than lambs in the nonEaters group (P 5 0.05; Figure 5 ).
Discussion
Effects of Supplements on Intake of and Preference for Medusahead. Prior research suggests that lambs receiving energy-rich supplements tend to eat more medusahead than lambs supplemented with protein-rich supplements or unsupplemented animals (Hamilton et al. 2015) . Thus, energy-rich supplements were used in the study with the addition of Ca propionate or yeast culture as potential treatments to further enhance utilization of medusahead by sheep as well animal performance. Ruminants ingesting lowquality forages like medusahead may benefit from supplements containing glucogenic precursors derived from rumen fermentation like propionate. For instance, supplements containing Ca propionate enhance pregnancy rates and decrease days to resumption of estrous in cows grazing lowquality pastures (Mulliniks et al. 2011 ). The addition of yeast (e.g., Saccharomyces cerevisiae fermentation products) to the rumen environment increases cellulose degradation (Williams et al. 1991) by stimulating growth of fiberdigesting rumen microorganisms (Callaway and Martin 1997; Mao et al. 2013 ) and increasing microbial protein flow to the duodenum (Hristov et al. 2010) . Consistent with this, yeast cultures increase intake, NDF and CP degradation in steers grazing rangelands (Olson et al. 1994) . Nevertheless, supplementation during Trials 1 and 2 did not lead to increases in intake typically observed when a poorquality feed is supplemented with a high-quality feed (Figure 2 ). Positive associative effects are observed when low-quality forages are supplemented with protein, which allows for better utilization of those forages. Negative associative effects often occur when high-grain diets are diluted by forages, which leads to reductions in DM digestibility (Van Soest 1994) . In the present study, intake of medusahead was fairly constant across groups of lambs regardless of the availability and type of supplement. Only simple additive effects on total food intake were apparent when lambs were offered supplement+medusahead relative to when lambs were only offered medusahead (Control). Likewise, tall fescue hay intake was fairly constant across groups of lambs, although Control lambs ate slightly greater amounts of hay likely because they received no supplementation.
While Ca-Propionate and Yeast supplementation did not modify intake of medusahead relative to the Control treatment, ADG for supplemented lambs were always greater than for nonsupplemented animals. Thus, supplementing animals with Ca propionate or yeast in targeted grazing treatments has the potential to achieve similar levels of medusahead intake and better levels of production than forcing animals to ingest the weed in fenced areas for short periods of time without supplementation. Producers are more likely to use mature breeding livestock for targeting grazing treatments given the resulting sacrificed body weight gains from growing animals forced to consume unpalatable weeds as reported in this study for Control animals. However, our results suggest that supplementation can overcome such constraint and potentially improve the nutrition and welfare of grazing animals without depressing the ingestion of medusahead.
Preference tests support the notion that ruminants strongly avoid medusahead, particularly during the early to late reproductive stages of the plant (Bovey et al. 1961; Murphy and Turner 1959) . Supplements did not modify preference for the weed, as levels of avoidance were comparable across treatments with (Trial 1) or without (Trial 2) a basal diet of tall fescue hay. Nevertheless, the notion that awns are a cause for weed avoidance as the plant becomes too prickly was not supported in the present study. On the contrary, lambs preferred the top parts of the plant (mostly seedheads with awns) to the rest of the plant, likely due to the greater content of CP and lower concentrations of ADF and AIA in the former than in the mid part of the plant (Table 1) .
Consistent with previous research (Hamilton et al. 2014) , intake of medusahead was low and cyclic across days. Cyclic patterns of food intake are characteristic of toxin-containing plants, as peaks of food intake are followed by days of restricted food consumption (nadirs) required by animals to detoxify the levels of secondary compounds ingested in previous meals (Foley et al. 1999; Pfister et al. 1997) . Nevertheless, intraruminal infusions of medusahead in a previous study did not condition a food aversion in sheep which suggests toxins are not a reason for the low levels of intake displayed by ruminants offered medusahead (Hamilton et al. 2014) . Alternatively, the cyclical nature of medusahead intake suggests a constraint induced by a filling effect due to fiber content or fiber characteristics. Voluntary dry matter intake of forages by ruminants is limited by rumen distention, which is the result of restricted flow of digesta through the gastrointestinal tract (Allen 1996) . Since NDF typically ferments and passes through the digestive tract at a slower rate than other nonfibrous feed constituents, this fraction has been regarded as the best single chemical predictor of intake (Allen 1996) . The NDF content of medusahead was comparable to that of tall fescue hay. Yet, lambs ingested considerably greater amounts of tall fescue hay than medusahead during Trial 1, even during a much shorter period of time (2 vs. 5 h d 21 ) and they clearly preferred tall fescue hay to medusahead during preference tests of Trials 1 and 2. In addition to fiber content, the fiber filling effect in the rumen varies with other factors such as particle fragility (McLeod and Minson 1988) , and rate and extent of NDF digestion (Allen 1996) . Low particle fragility and a reduced rate of digestion of NDF in medusahead relative to other grasses and the concomitant increase in rumen fill may contribute to explain the low and cyclic pattern of medusahead intake in ruminants.
High content of silica in plant tissues has been proposed as a defense mechanism against herbivory (McNaughton et al. 1985) and concentrations of silica in medusahead are high, as suggested by the high concentrations of acid insoluble ash (AIA) found in the present study for medusahead (Table 1) . Nevertheless, animals had a greater intake capacity for tall fescue hay-like in the present studyand other forages that contain high silica concentrations (e.g., rice straw; Van Soest 2006) than for medusahead. Finally, daily changes in the nutritional composition of the harvested plant material may have introduced another source of variation which contributed to the cyclic patterns of medusahead intake reported in this study.
Individual Variation, Silica and Ingestion of Medusahead. Differences in food intake depend in part on physiological and morphological variations among individuals (reviewed by Provenza et al. 2003) . Marked differences are common even among uniform groups of ruminants regarding requirements for nutrients (Scott and Provenza 1999 ) and abilities to cope with toxins . Consistent with this notion, clear and consistent differences occurred in this study regarding the lambs' ability to ingest medusahead. Such differences have been recorded in prior studies for medusahead (e.g., Hamilton et al. 2014 ; Montes and Villalba, unpublished results) and other forages (e.g., Doran et al. 2007 ), which suggest physiological/morphological differences among individuals are a significant variable affecting medusahead intake. In fact, differences among individuals were more consequential at influencing medusahead intake than any of the supplementation treatments assayed. Future research should focus on understanding these differences in order to achieve greater levels of medusahead use during targeted grazing treatments. One potential variable, which may influence a greater utilization of the weed may be related to the animals' ability to ingest silica, as lambs with high intake of medusahead (Eaters) also consumed greater amounts of a silica-containing diet than lambs with low intake of the weed (nonEaters) (Figure 5 ). Future research should also be conducted in range settings to determine if the patterns of intake and individual variation found in these controlled feed trials transfer to larger spatial scales.
